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,-. . ,„. n bcx—2abx—25c s x .„ 

(5)xc— (3)x2ax, «=t 7 - i s — = (6). 

' ' * bcx + 4a i x-2acx—c i d ' 

,,.. ,, , ,,,, /n _ , . b*x— 50acx— bed ,,. 

(g)xfc+(3)x(2te-fa), r= 6cx _ 2ate _ 25c2x (7). 

Now o=25c~ 79a/4 and rf=a; , + a in (6)=(7), etc. 

(316a 2 a;— 558acz)» + (16a s a;-4(; !! x 3 — 4ac 8 — 87aca;+ lOOc 2 *) X 

(6241.a*x + 316acxS + 316a J c-400t 2 x s -400a.: 2 -16600acx+10000c 3 x)==0 . . . .(8). 

Expanding, we find a common factor c, then by substitution and reduction 
to the simplest form for the application of Horner's Method. 

79x'»-1748x 9 + 12559x8 -2429.5z'-478451.828125a; 6 

+ 2827762.5x5 -4080008.59375x«-27582812.5x» . 

+ 161863232. 42l875x 2 -357007812. 5x + 301890625.=0. . . .(9). 

Horner's Method gives x=7.95690209132, (3) j/=0.564356664799. 
x+i/=8.521258756118, x-i/=7.392545426520. 
0^=3.521258756118, 7)^=4.392545426520. 

Z.DAB=5Q° 17' 54", /_ABC-~W 11' 54", lAEB=77° 30' 12". 
lDCE=59° 3' 32.5", / CDE=43° 26' 15.5". 

Tension on BC^ , , ^ ,, ,„.. =5.6863 pounds. 
sm(DAB + ABC) r 

t ^ n 10cos^/JC _ „„.. . 

Tension on AD— . 7T ,- rs - r^— =7.0896 pounds. 
sm{DAB + ABC) l 

[Note. By a mistake we published the incomplete solution of this problem in our last issue. 
Soon after receiving that solution. Dr. Zerr wrote us to the effect that a correct and complete solution 
would shortly follow. Mr. Bell, being ill at the time, was unable to send the complete solution at the 
time expected , so that by the time the Department was ready for the press, we forgot about the promised 
complete solution and sent in the incomplete solution for publication. We have not verified the above 
solution, and pur readers must excuse us from that great task. We hold Dr. Zerr and Mr. Bell responsi- 
ble for any errors contained in it.— Ed. F.) 

71. Proposed by the late B. F. BURLESON, Oneida Castle. N. T. 
Three men own a sphere of gold the density of which varies as the square of the dis- 
tance from the center. If two segments be cut off each one inch from the center of the 
sphere it will be divided into three parts of equal value. Determine the diameter of the 
sphere. 

II. Solution by H. E. GAINES. A. H., Professor of Mathematics, Richmond College, Richmond, 7a. 

The element dydx whose ordinate is y will, when revolved about the axis 
of x generate an infinitesimal ring whose volume \s2nydydx, and whose distance 
from the center is j/(x s +y l ). Therefore for the mass of the minor segment we 
have 

J J 27ry(x s + yS)dydx=7rJ (,a*-x*)dx^7i(a*- 1). 
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Mass of sphere=7r ( (a 4 — x 4 )dx—±7ta s . 
J o 

.•. £ i 7ra 6 =37r(a 4 — £), 4a 5 =15a 4 — 3, which evidently has a root slightly 
less than 3.75. 

In the solution given by Dr. Zerr in the November Monthly if the parts 
be added so as to give the mass of the sphere the result is not homogeneous in a 
and is therefore evidently wrong. In getting M the upper limit for should be 
co8 _1 (l/r) and not cos _1 (l/o). For M x we must subtract 2Af from the mass of 
the sphere. 

75. Proposed by B. F. FIHKEL, A.M.,M.Sc, Professor of Mathematics and Physics, Drury College, Spring- 
field, Ho. 

A particle P, is held in a bent tube by two forces directed towards two 

fixed points, H and S. Show that the equation of the tube is PS.PH=k*, if the 

forces are n/PS and fJijPH. 

I. Solution by GEOEGE E. DEANE, C. E., B. S., Professor of Mathematics, Missouri School of Mines, Eolla, 
Mo. 

Put PS—r^ PH=r 2 . By the principle of virtual work, we have, 
JL$ r +JLs r -o. 

Let/(r, , r 2 )=0 be the equation of the curve. Then 



Eliminating 6Y, and oV lt 

fry 21 

1L JL 

dr 2 r 2 

Whence, — -r-^= — — , r 1 dr 2 +r 2 dr,=0, r,r 2 =fc 2 . 

The general theorem of which this is a particular case, is given in Mincli- 
in's Statics, Vol. I., page 88. 

II. Solution by WILLIAM HOOVES, A. M„ Ph. D., Professor of Mathematics and Astronomy. Ohio State 
University, Athens, Ohio. 

Let 8=any arc of the tube, r, r'— the distances of the particle from the cen- 
ters of force at any time t, m=the same absolute intensities of the forces, and /3 
=the velocity of projection. 

If S, S' be the radial forces attracting the particle, we will have 



